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Characterization details
XRD analysis.
The crystal structure of TiO 2 and ZrO 2 /TiO 2 samples was analyzed by X-ray diffraction (XRD) with filtered Cu Kα radiation (λ= 1.5406 Å). The scanning range was 2θ from 20º to 80º, with a scanning rate of 0.025 º/s. The Scherrer equation was applied to calculate the average crystallite sizes of TiO 2 and ZrO 2 /TiO 2 samples:
, where B is the half-height width of the = diffraction peak of anatase, K=0.89 is a coefficient, θ is the diffraction angle, λ is the X-ray wavelength corresponding to the Cu Kα irradiation (1.5406 Å) and D is the average crystallite size of the powder sample [1] .
Raman analysis.
Raman spectra of TiO 2 and ZrO 2 /TiO 2 samples were recorded using a Horiba-Jobin Yvon LabRam spectrometer, equipped with a 17 mW He-Ne laser. Spectra were collected using a 10× objective lens over a wavenumber range of 200-1000 cm -1 . The reported spectra were generated from 10-20 scans of the respective wavenumber range, each taking ten seconds.
Band gap calculation.
UV-visible absorbance and diffuse reflectance spectra (DRS) of TiO 2 a k app is the apparent first order constant.
